Characterization of the major hydroperoxide-reducing activity of human plasma. Purification and properties of a selenium-dependent glutathione peroxidase.
We have recently characterized the major hydroperoxide-reducing enzyme of human plasma as a glutathione peroxidase (Maddipati, K. R., Gasparski, C., and Marnett, L. J. (1987) Arch. Biochem. Biophys. 254, 9-17). We now report the purification and kinetic characterization of this enzyme. The purification steps involved ammonium sulfate precipitation, hydrophobic interaction chromatography on phenyl-Sepharose, anion exchange chromatography, and gel filtration. The purified peroxidase has a specific activity of 26-29 mumol/min/mg with hydrogen peroxide as substrate. The human plasma glutathione peroxidase is a tetramer of identical subunits of 21.5 kDa molecular mass as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and is different from human erythrocyte glutathione peroxidase. The plasma peroxidase is a selenoprotein containing one selenium per subunit. Unlike several other glutathione peroxidases this enzyme exhibits saturation kinetics with respect to glutathione (Km for glutathione = 4.3 mM). The peroxidase exhibits high affinity for hydroperoxides with Km values ranging from 2.3 microM for 13-hydroperoxy-9,11-octadecadienoic acid to 13.3 microM for hydrogen peroxide at saturating glutathione concentration. These kinetic parameters are suggestive of the potential of human plasma glutathione peroxidase as an important regulator of plasma hydroperoxide levels.